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用 H-wall waveguide simulator 模型研究了各种阵元的反射特性。在此基础上编程
实现了 SDM(Steepest Decent Method)天线综合算法，仿真并实际制作测量了一款
2.4GHz 近场反射阵列天线，实测结果与仿真结果吻合良好，天线在距离口径面





段分别产生了0.5×0.5m2的聚焦区域，区域内电场呈现一致分布的 contour pattern。 







































Parabolic antenna has been playing an important role in the areas of satellite 
communications, deep space exploration, as well as long-distance communications etc. 
since it was invented. But with the continuous improvement of modern 
communication systems, parabolic antenna has been difficult to adapt to the 
requirements of a variety of new applications due to the main drawbacks of hard to 
conformal with the aircraft, processing complexity and high cost as well as the need 
of additional feed network to achieve a larger pattern scanning angle. To overcome the 
defects of the parabolic antenna and retain the advantages as much as possible, 
foreign scholars have proposed the concept of planar microstrip reflectarray antenna 
which not only inherited the advantages of a parabolic antenna with high gain and 
high efficiency but also had features of low profile, easy to conformal and processing 
low-cost. Furthermore, it does not require complex feed network to achieve 
multi-beam work and pattern scanning. Because of these advantages, planar 
microstrip reflectarray antenna has been widespread concerned since it was proposed 
in 1978. Along with the development of microstrip antenna, planar microstrip 
reflectarray has been developed rapidly over the last 30 years and the theoretical basis 
has been further improved. 
On the basis of previous research results, this paper designed a single/dual band 
reflectarray separately for the area of RFID application, whose pattern were 
synthesized to form optimized distribution. 
The focusing principles of the reflectarray antenna and the phase compensation 
mechanism was firstly analyzed and then the multilayer structure with rectangular 
patches for single band reflectarray and the double square rings element for dual-band 
reflectarray were designed separately. To solve the problem of narrow bandwidth and 
small phase-shift rang of the ordinary microstrip reflecting elements, the fractal 
reflecting elements were also studied; all of the research works about the reflecting 















of SDM was implemented by computer program, which was used to synthesis the 
impressive phases of a 2.4GHz reflectarray to generate the optimized field distribution 
in the near zone of the array aperture. The measurement result agreed well with the 
simulation results, which showed a contour pattern in the focus area of 0.5×0.5m2. 
 A novel concentric square rings structure were also employed to design the 
dual-band reflectarray working at 915MHz and 2.4GHz simultaneously, which were 
illuminated by two feeding antenna for both bands independently. On the focal plane 
2m away from the array aperture, the electric showed a contour pattern in an area of 
0.5×0.5m2 for both bands. 
In general, aiming at the near-field RFID detection system, we designed two 
novel structures of the single / dual-band near-field microstrip reflective array antenna 
and various kinds of reflecting elements as the structures of rectangular, cross dipole 
and multi-resonant fractal patch. The coupling effect was analyzed and improved 
using the FSS technique.  Two papers about the related research results have been 
publish. Antennas designed in this paper can meet the requirements of the near-field 
RFID systems well, which improved the detection range and sensitivity greatly 
compared to the traditional antenna and also have the ability of anti-interference. The 
research work done in this thesis has a very meaningful reference of, enriching the 
theory of near-field pattern synthesis of reflective array antenna. 
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